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Preface 



Summary of Contents 
Chapter 1 

Chapter 2 

Chapter 3 

Appendix A 

Appendix B 
Glossary 



Welcome to the Sun VME-to-Multibus Adapter board. This manual presents a 
functional and engineering description of the VME-Multibus board, tells you 
how to set the switches and jumpers, and also contains tutorials to assist you in 
setting the configuration of the board for your particular application. 

This manual contains three chapters and two appendices: 

Functional Description — presents a basic functional description (tells you what 
the board does), including a description of the interrupt. DMA, and clock cir- 
cuits. 

Switches on the VME-to-Multibus Adapter Board — describes the purpose and 
function of the DIP switches on the VME-to-Multibus board. 

Theory of Operations — explains in some detail the electrical operation (how the 
board works) of the VME-to-Multibus board. 

Switch Settings Worksheet — this appendix gives you space to work out the 
switch settings for your own Multibus board. Includes examples. 

Example Configurations — gives the switch settings for Sun-provided boards. 

A few terms are used throughout this document which, without explanation, may 
seem confusing. 

n Positive Logic — positive logic means that the asserted level (see below) of 
a signal is the higher of the two voltage levels. 

d Negative Logic — negative logic means that the asserted level (see below) 
of a signal is the lower of the two voltage levels. 

□ Asserted — when we say that a signal is "asserted." we mean that it is in its 
active, or true, state. In positive logic this means that a signal like READ, 
when asserted, is equal to its most positive state. When a signal like 
WRITE*, WRITE-, or WRTTEN (the three are synonymous) is asserted it is 
equal to its most negative state. 



Preface — Continued 



Logic 1 — in positive logic, a logic 1 stands for the more positive of the two 

voltage levels. In negative logic, a logic 1 stands for the more negative of 

the two voltage levels. 

Logic — in positive logic, a logic stands for the more negative of the 

two voltage levels. A logic in negative logic stands for the more positive 

of the two voltage levels. 

Set — means the same as logical 1 . 

Clear — means the same as a logical 0. 

ON — when it refers to a switch (or switch section) setting, is synonymous 

with CLOSED. This means that the signal at the input of the switch (or 

switch section) is shorted to its output. 

OFF — when it refers to a switch (or switch section) setting, is synonymous 

with OPEN. This means that the signal at the input of the switch (switch 

section) is NOT SHORTED (signal is not passed) to its output. 

CLOSED when it refers to a switch (or switch section) setting, is 

synonymous with ON. This means that the signal at the input of the switch 
(switch section) is shorted to its output. 
OPEN — when it refers to a switch (or switch section) setting, is 
synonymous with OFF. This means that the signal at the input of the switch 
(switch section) is NOT SHORTED (signal is not passed) to its output. 

DIP — stands for Dual In-line Package, and refers to the physical geometry / 

of the chip (rectangular, with pins on the two longer sides). 

DIP Switch — a multi-sectioned switch which has DIP geometry. 

Switch — a device for making or breaking an electrical circuit. A switch 
may have one or more sections, each of which may control a circuit. 

Ox — hexadecimal prefix; the number following this prefix is in hexade- 
cimal. 



Finally, thanks to Doug Ward for all his help. 
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Functional Description 



1.1. Overview 



This manual describes the VME-to-Multibus™ adapter board for use in the Sun 
VME products. This adapter board allows you to plug your own Multibus boards 
into Sun's VME backplane, and this manual tells you how to set the switches 
appropriately.! 

Figure 1-1 VME-to-Multibus Adapter Board 
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Figure 1-2 Adapter Board Layout 
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Chap;er 1 — Functional Descriplior 



For location of the VME-to-Multibus adapter board in a Sun backplane, please 
see the Cardcage Slot Assignment and Backplane Configuration Guide, pan 
number 813-2004, available through Sun Sales or Service. 

1.2. What the Switches Do Switches on the adapter board allow you to 

o generate a Multibus memory read or write command from the VMEbus 
using the Multibus board as cither a 20-bit or 24-bit slave device; 

o generate a Multibus I/O read or write command from the VMEbus; 

o generate a DMA cycle from the Multibus board using the Multibus board as 

either a 20-bit or 24-bit bus master, 
d generate single-level or multi-level vectored interrupts. 
Switches are set to define 

c the base address of the Multibus memory and I/O spaces, and 
c the block size of the Multibus memory and I/O spaces. 
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Switches on the VME-to-Multibus 

Adapter Board 

This section describes the DIP switches on the VME-to-Multibus Adapter 
boards. Appendix A contains a worksheet for use by those who already under- 
stand the function of the switches; Appendix B contains this same information 
along with a step-by-step explanation as help should you need to set the DIP 
switches voursclf. 



2.1. Multibus Memory 
Addressing — DIP 
Switches 5, 6, 7, and 8 

NOTE 



For an explanation of some of the terms used in this (and other) sections, please 
see the glossary included in the Preface of this manual. Briefly . a DIP switch is 
composed of switch sections, each section of which will short (when the switch 
section is set to ON) or open (when the switch section is set to OFF) its circuit. 



Figure 2 - 1 Example of a Typical 8-Section DIP Switch 
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The adapter board can respond to a block of addresses in the 24-bit VME address 
space. When the adapter board sees an address within the selected block, it 
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passes all the address bits through to the Multibus board and generates a Mul- 
tibus Memory read or write command. 

The size of the block of addresses can be any power of 2 between 2 to the 8th 
power and 2 to the 24th power (256 bytes to 16 Mbytes). The starting address of 
the block can be any address which is a multiple of the size of the block. 
Another way of saying this is that any VME address bit between A8 and A23 can 
either be ignored or compared against a switch section. The switches which con- 
trol Multibus memory addressing are SW5, SW6. SW7, and SW8. 

Figure 2-2 Multibus Memory Address Decoding 
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Multibus Memory Space 
Switch Settings 



o DIP 7, DIP 5— Select the 24-bit VME space base address for accesses to the 
Multibus Memory space. 

DIP 1 sections 1-8 -> A23-A16 respectively. 
DIP 5 sections 1-8 -> A15-A08 respectively. 
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Figure 2-3 Addrew Switches for the 24-Bit Multibus Memory Space 
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A switch section ON causes a match when the corresponding VME address bit is 
0. 

d DIP 8, DIP 6— Sets the size of the block in 24-bit VME address space that 
the board responds to. 

DIP 6 sections 1-6 => A23-A16 respectively. 
DIP 6 sections 1-E ■=> A15-a;E respectively. 



Figure 2-4 Block-Size Switches for 24-Bit Multibus Memory Space 
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There is a separate switch section for each address bit from A8 to A23. 

□ If the switch section is ON. that address bit is compared against the 

corresponding base address switch section. If the address bit matches the 
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switch section setting, the adapter board responds. 
d If the switch section is OFF, that bit is ignored by the adapter board, and is 
simply passed through to the Multibus board. 

To set the size of the block, all address bits whose binary weighting is larger 
than the size of the block should have their switch sections ON. because these 
bits will be decoded by the adapter board. Address bits with binary weighting 
smaller than the size of the block should have both their "size" switch section 
and their "base address" switch section OFF, because the address bits within the 
block size are of interest only to the Multibus board. 

Thus, if you have a block size of 1024 bytes, you would set the switch sections 
for address bits A8 and A9 to OFF. because the adapter board DOESN'T CARE 
about (won't compare) these address bits. The rest of the address bits. A10-A23, 
would set ON, because the adapter board DOES CARE about these bits, and will 
use them for comparison. 
The following example explains this further. 

Let's say you want to configure your adapter board for an imaginary Multibus 
board which has a block size of 16 Kbytes starting at address 0x280000. 

First, you want to set a block size of 16 Kbytes into the block size switches, DIPs 
8 and 6. Remember that when you define block size you are telling the adapter 
board which address lines are to be ignored: in other words, don't compare them. 
Since a block size of 16 Kbytes is decoded by address lines A13-A0. address bits 
A13-A8 (A7-A0 are always passed through) will be passed to the Multibus board 
only, the adapter board doesn't care what value is on them. 

Thus the switch sections for address lines A13-A8 will be set OFF. 

However, the adapter board does care what is on address lines A23-A14, because 
it will be decoding them; therefore these switch sections will be set to ON. 

Here's how to set the switch sections on the block size switches: first convert the 
hex value to binary: 

i 
1€K - 0x0C<00C - oooc oocc oioo oooo i cooc oooc 

<- A23-A0B -> l<- always passed -> 
I (A7-A0) 
(single one-bit ON is address bit AH) 

Next, set the switch sections for address lines A13-A8 to OFF; all the others ON. 
Then make this binary address correspond to the memory space block size 
switches, DIP 8 (upper byte) and DIP 6 (lower byte). Remember, a means the 
switch section is ON; a 1 means the switch section is OFF. 
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Switch sec.:c- 

(•jpper D>'*~e 
binary value) - 
CIP E Acsress 



C C C C 

A23 A22 A21 A2C 



c c : : 
a: 9 a: 6 An a:c 



(lower byte 
binary value) - 
DIP £ Address 



11 

A15 A14 A13 A12 



1111 

All A1C AC9 A06 



Here's what the block size switches look like when correctly set: 
Figure 2-5 Memory Space Block Size Switches for a 16 Kbyte Block 
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Here's the switch section settings for the various block sizes available in the 
Multibus memory space. 
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Table 2- 1 Setting 256 to 64 K Block Sizes In Multibus Memory 



Switch 1 


DIP 8 


DIP 6 


Section 


All 


1 


2 


3 


4 


5 


6 


7 


8 


Address 


A23-A16 


A15 


A14 


A13 


A12 


All 


AW 


A9 


A8 


Sire 






256 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


512 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 


1024 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


2048 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


4096 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


8192 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


16K 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


32K 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


64K 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 



Table 2-2 Setting 128K to 16M Block Sizes In Multibus Memory 



Switch 








DIP 8 






! 
i 


DIP 6 


Section 


1 


2 


3 


4 


5 


6 


7 


8 


All 


Address 


All 


A22 


A21 


A20 


A19 


A18 


All 


A16 


A15-A8 


Size 






128K 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


256K 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


512K 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


1M 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


2M 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


4M 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


8M 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


16M 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 



( 



To set the base address of 0x280000. first convert the hex address to binary: 



0x260000 - 0010 1000 0000 0000 | 0000 0000 

|<- not conn«ct«d -> 
<- A23-A08 -> I (A7-A0) 

Since the block size is 16 Kbytes and the adapter board doesn't compare address 
bits from within this 16 Kbyte block size, you must set address bits A13-A8 to 
OFF. 
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:::: c::: m: i c::: o::: 

|<- not connected -> 



<- A23-A3E -> 



(A"!-A0) 



Make this hexadecimal address correspond to the memory space base address 
switches. DEP 7 (upper byte) and DIP 5 (lower byte). 

S 6 "> 8 



Switch »«ction 1 2 3 A 
(upper byte 

binary value) C 1 C 

DIP 7 Address - A23 A22 A21 A2C 



(lower byte 

binary value) C 1 1 
DIr S Address ■ A15 Al< A13 A12 



1 c c 

A19 A18 AIT A16 



a:: a:c a:» a:6 



Here's what the base address switches look like when correctly set: 
Figure 2-6 Memory Space Base Address Switches 
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If you don't want the Multibus board to respond to the Multibus memory space at 
all. disable the VME 24-bit space decoding by setting 



d all sections of DIP 8 and DIP 6 to OFF. and 
d all sections of DIP 7 and DIP 5 to ON. 
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2.2. Multibus I/O 

Addressing — DIP 
Switches 1, 2, 3, and 4 



The adapter board can respond to a block of addresses in the 16-bit VME address 
space. When the adapter board sees an address within the selected block, it 
passes all the address bits through to the Multibus board and generates a Mul- 
tibus I/O read or write command. 



Figure 2-7 Multibus I/O Address Decoding 
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The size of the block of addresses can be any power of 2 between 2 to the 1st 
power and 2 to the 16th power (2 bytes to 64 Kbytes). The starting address of the 
block can be any address which is a multiple of the size of the block. Another 
way of saying this is that any VME address bit between Al and A15 can either 
be ignored or compared against a switch sectioa 

This function is controlled by DIP switches 1, 2, 3, and 4. 
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Multibus I/O Space 



□ DIP 1, DIP 3 — Select the 16-bit VME space base address for accesses to the 
Multibus I/O space. 



DIP 3 sections 1-8 -> A15-A08 respectively. 

DIP 1 sections 2-8 -> A07-A01 respectively. 
(DIP 1 section I unused. ) 



Figure 2-8 Address Switches for the Multibus I/O Space 
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DIP Switch I 



A switch section ON causes a match when the corresponding VME address bit is 
0. 



v. 
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a DIP 4, DIP 2— Sets the size of the block in 1 6-bit VME address space that 
the board responds to. 

DIP 4 sections 1-8 -> A15-A06 respectively. 

DIP 2 sections 2-8 -> A07-A01 respectively. 
{DIP 2 section 1 is unused. ) 



Figure 2-9 Block-Size Switches for the Multibus I/O Space 
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DIP Switch 2 



There is a separate switch section for each address bit from Al to A 15. If the 
switch section is ON. that address bit is compared against the corresponding base 
address switch section. If the address bit matches the switch section setting, the 
adapter board responds. If the switch section is OFF, that bit is ignored by the 
adapter board, and is simply passed through to the Multibus board. 

To set the size of the block, all address bits whose binary weighting is larger than 
the size of the block should have their switch sections ON. because these bits will 
be decoded by the adapter board. Address bits with binary weighting smaller 
than the size of the block should have both their "size" switch section and their 
"base address" switch section OFF. because the address bits within the block 
size are of interest only to the Multibus board. Thus, if you have a block size of 
8 bytes you would set the switch sections for address bits A 1 and A2 to OFF. 
because the adapter board DOESNT CARE what these bits are. AO is always 
passed through. 
The tables below give the switch setings for various block sizes in I/O space. 
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Table 2-3 


Secrin 


g 2 to 25( 


5 Byte B 


lockout 


'S In Mu 


nous iil 


) space 








Switch 1 DIP 4 


DIP 2 






Section 


All 


2 


3 


4 


5 


6 


7 


8 






Address 


A15-AS 


Al 


A6 


AS 


A4 


A? 


A2 


A! 






Size 










2 




ON 


ON 


ON 


ON 


ON 


ON 


ON 


ON 






4 




ON 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 






8 




ON 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 






16 




ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 






32 




ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 






64 




ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 






128 




ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 






256 




ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 




Tabic 2-4 


Settii 


ig 512 By 


tc to 64 Kbyte Block Sizes In Multibus I/O 

DIP 4 


Space 


Switch 






DIP 2 ! 


Section 


; 


2 


3 
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All 


Address 


A15 


A14 


A13 


AI2 


All 


AW 


A9 


A8 


A7-AJ 


Size 






512 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


102-1 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


2048 


ON 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


4096 


ON 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


8192 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


16K 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


32K 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


64K 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 



2.3. Multibus Memory 
Address Space Size 
and DMA Transfer 
Address— DIP Switch 
11 



If you don't want the Multibus board to respond to the Multibus I/O space at all, 
disable the VME 16-bit space decoding by setting 

d all sections of DIP 4 and DIP 2 to OFF, and 

d all sections of DIP 3 and DIP 1 to ON. 

DIP switch 11 handles two related functions: 

1 . it chooses between 20-bit and 24-bit addressing for the Multibus board 
(using switch sections 5-8); 

2. if the board does 20-bit addressing and is a DMA controller. DIP switch 1 1 
will provide a set of default high order address bits to fill the DMA address 
out to 24 bits (using switch sections 1-4). 



v. 



Asun 



Revision A of 25 September 1986 



V.ME-Multibu? Board Users' Manual 



Multibus Memory Address 
Space Size— DIP Switch 11, 
Sections 5-8 



The Multibus specification has several different variations for addressing. The 
address space sizes supported by the adapter board are 20- and 24-bit addressing 
for memory space boards, and 16-bit addressing for I/O space boards. The 
address lines for the first 20 bits are located on the Multibus PI connector, while 
the remaining four high-order bits. A23-A20. reside on the Multibus P2 connec- 
tor. However, Multibus boards which do 20-bit addressing often use the lines on 
the Multibus P2 connector/or some odier purpose; to avoid contention the 
adapter board provides a DIP switch to connect or disconnect lines on the P2 
connector to or from the translation circuitry on the adapter board. 

Sections 5-8 of DIP switch 11 connect Multibus address lines A20-A23 (respec- 
tively) from the Multibus P2 connector on the board's edge, through the adapter 
board's translation circuitry, to the adapter board's internal Multibus address bus. 
If sections 5-8 of DIP switch 1 1 arc closed (ON)t, address bits A20- A23 will be 
passed to and from the Multibus board. 

_ For those boards which expect 24-bit addresses, or which generate 24-bit 
DMA addresses, sections 5-8 of DIP switch 1 1 should be ON*. 

d For those boards which expect 20-bit addresses or which generate 20-bit 
DMA addresses, sections 5-8 should be OFFt. 



Figure 2-10 DIP Switch 1 1 . Sections 5-8 
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Figure 2- 1 1 20-Bi'f verity 24-B<; Addressing 
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•These 4 address bits are only present 
if the Multibus board is a 24-bit board 



DMA Transfer Address— DIP 
Switch 11, Sections 1-4 



A Multibus board which only supplies 20 bits of address may be a DMA con- 
troller. However the VMEbus requires a 24-bit address, so the adapter board is 
designed to supply the remaining four high-order address bits, A23-A20, by set- 
ting DIP switch sections 1-4 (respectively). 
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Figure 2-12 20-bit Multibus DMA Cycle 
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In this case, sections 5-8 of DIP switch 1 1 must be set OFF, to isolate the Mul- 
tibus P2 connector, and the necessary four high-order address bits must be set 
into sections 1-4 of DIP switch 11. 

Normally devices will be doing DMA into Sun main memory. Since the DVMA 
port on the Sun CPU board answers to addresses between 0x000000 and 
0x100000, this means that the high-order address bits supplied by sections 1-4 of 
DIP switch 1 1 should all be zero (set to OFF). 

Since a 20-bil master can only generate 1 Mbyte of addresses, the only time that 
these switches (sections 1-4) should be set to provide a different address is in the 
case where the board is doing DMA to some other device and NEVER to the 
Sun. These situations are VERY RARE! 

For example, in order to direct all DMA references by a 20-bit Multibus board to 
an area between 3 Mbytes (0x300000) and 4 Mbytes (0x400000), sections 1-4 of 
DIP switch 1 1 must be set to 0x3: 
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-■ *?" 



Switch Sectior 

(sating) 
(address bit) 



OFF OFF OK ON 

A23 A22 A21 A20 



Remember, when using switch sections 1-4, switch sections 5-8 must all be set 
OFF. to prevent contention. 



Figure 2-13 DIP Switch 11. Sections 1-4 




2.4. Interrupt Vector— DIP 
Switch 12 



NOTE 



The adapter board will respond to non-bus-vectored Multibus interrupts and 
translate them lo vectored VME interrupts. 

The VME interrupt vector number is provided on the adapter board by either 
switch sections or a PROM. The switch sections may be used if the Multibus 
board interrupts on only one level, or if multiple levels vector to the same loca- 
tion. The PROM must be used if the Multibus board interrupts on more than one 
level and a separate vector is desired for each level. The switch sections are in 
DIP switch 12. The PROM, if used, is installed at U402. 

Please refer to Writing Device Drivers for the Sun Workstation, pan number 
800- 1304. when selecting an interrupt vector. (The section you want is titled 
"Interrupt Vector Assignments." in the Device Driver manual.) It is very impor- 
tant that you do not select an interrupt vector already in use. 

DIP 12— Selects the VME Interrupt Vector to use if the Multibus board inter- 
rupts. Switch sections 1-8 correspond to VME vector bits 0-7 respectively. A 
switch section ON sets the corresponding bit to 0. For example, if the desired 
VME interrupt vector number is 0x48. the correct switch setting is (notice thai 
the bit-ordering goes from right to left): 



#sun 



Revision A of 25 September 1986 



■"4 VME-MuV-ibus Board Users' Manual 



Section: 12 3 4 5 6 7 6 

ON ON ON OFF ON ON OFF ON 

DO Dl D2 D3 D4 D5 D6 D7 

(binary) 1 1 

(hex) 8 4 



Fi gure 2- 1 4 Switch Setting for an Interrupt Vector Number of 0x48 
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NOTE 



Interrupt Vector PROM 



The VME interrupt vector number is the 68000 vector address divided by 4. 
Thus VME vector 0x48 causes the 68000 to fetch its interrupt vector from 
memory location 0x48 * 4 = 0x120. 

If the switch is used to set the interrupt vector, "the Interrupt Vector PROM must 
NOT be installed in its socket If the PROM is used to set the interrupt vector, 
all the switch sections in DIP 12 must be set to OFF. 

If the Multibus board interrupts on different levels, it is possible to configure the 
adapter board to provide a separate VME Interrupt Vector for each Multibus 
interrupt level. This is done by programming a 32-by-8 bipolar PROM with the 
desired interrupt vectors. Locations through 6 in the PROM are used for the 
interrupt vectors for Multibus interrupt levels 7 through 1 respectively. Other 
locations in the PROM are not used. Note that Multibus interrupt level cannot 
be used in any case, since the VMEbus has no level interrupt. 
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Figure 2-15 Interrupt Vector PROM 
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If the switch is used to set the interrupt vector, the Interrupt Vector PROM must 
NOT be installed in its socket If the PROM is used to set the interrupt vector, 
all the switch sections in DIP 12 must be set to OFF. 
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2.5. BCLK (Bus Clock) and 
CCLK (Constant 
Clock)— JMP1 



For Multibus boards which require external BCLK and CCLK (most boards'), 
the adapter can provide these clocks. Jumper block JMP1 controls this feature. 
Section 1 is for BCLK, section 2 is for CCLK. The jumpers should be installed 
to provide the clocks. 

JMP1: 

d Section 1 BCLK: INSTALL to provide BCLK to the Multibus board 

o Section 2 CCLK: INSTALL to provide CCLK to the Multibus board 



Figure 2-16 BCLK and CCLK Jumper. JMP1 
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Theory of Operations 



3.1. Overview 



3.2. Hovr the Adapter 
Board Works 



The VME-to-Multibus board is an adapter which allows the use of Multibus 
cards on the VMEbus of the Sun-2 and Sun-3 product line. (For an enumeration 
of which products and exact backplane-location within these products, please see 
the Cardcage Slot Assignment and Backplane Configuration Guide, pan number 
813-2004. available from Sun Sales or Sen-ice.) 

The VME-to-Multibus card scheme is transparent to the system — there are no 
registers on the adapter board that software can modify. This section describes 
how VME signals are routed through the adapter board so thai Multibus cards 
can be read, written, and interrupted (using programmed cycles). Functional 
block diagrams are included to illustrate how the adapter board works. 

There are a number of switch settings which must first be described in order to 
understand the functional capabilities of the VME-to-Multibus adapter board. 
The adapter boaxd can respond to a block of addresses in the 24-bit VME address 
space. When the adapter board sees an address within the selected block, it 
passes the address bits to the Multibus board and generates a read or write com- 
mand to Multibus memory space. 

Figure 3- 1 VME and Multibus Memory Address Space 
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This addressing function is controlled by the DIP switches (DIPs 5, 6. 7. 8) 
which set up in two 8-bit equal-to-comparators (U201 , U202). If the comparators 
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match the addresses a select signal is asserted toward control PAL U307 on the 
adapter board. At this point, the PAL would assert a "memory enable' ' strobe to 
the "transfer enable" PAL (U301) on the adapter board which selects the 
bidirectional transceivers for a data transfer. A "data out" (DATOUT-) signal 
from the same PAL controls the direction of the transfer at the transceivers. 

Figure 3-2 Memory Space Switches and Comparators 
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The adapter board can also respond to a block of addresses in the 16-bit VME 
address space. Here, when the adapter board sees an address within the selected 
block, it passes the address bits to the Multibus board and generates a Multibus 
I/O read or write. This function is controlled by DIP switches on the adapter 
board (DIPs 1.2. 3.4). 
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Figure 3-3 VME and Multibus I/O Address Space 
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The 16-bit address will be set-up in two S-bit equal-to-comparaiors (U204, 
U205), and assert select signals toward the control PAL at U307. This PAL then 
asserts I/O enable to the transfer PAL (U303). 



Figure 3-4 HO Space Switches and Comparators 
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3.3. VMEbus to Multibus 
Addressing 



During a VME read cycle to a Multibus card, PI address lines A01-A23 are 
transferred to the Multibus adapter card in conjunction with PI address strobe 
(AS) and PI data strobes (DSO. DS1). If the Multibus board is a 24-bit address 
master, the four high-order address bits (A23-A20) are passed through by setting 
switch sections 5-8 of DIP switch 1 1 ON. Address lines which pass on to 
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Multibus cards are latched onto the adapter board by transparent latches (U10S. 
U109 UllO) with address strobe. After setting up, the invened address lines are 
passed onto the Multibus. The latches are enabled by the AND of address strobe 
(AS-) and data transfer acknowledge (B.DTACK-); their outputs are enabled by 
the assertion of the busy signal. M.BUSY. 

Note that VME address lines art active high, and Multibus address lines are 
active low, which is why the signals are invened. 



Figure 3-5 Address Signal Flaw: VMEbus to Multibus Board 
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3.4. Multibus to VMEbus 
Addressing 



In the process of a read cycle from the Multibus to the VMEbus. Mulubus 
address lines M.A01-A19 are enabled onto the adapter board via buffers (U104. 
U105 U107). which invert the lines and enable (pass) them on to the VMEbus 
(PI) via connector J801. For 20-bit Multibus boards, default values for address 
bits A23-A20 can be provided by setting DIP switch 11, sections 1-4 (respec- 
tively) Sections 1-4 are connected to ground at their input sides and their out- 
puts connected to a pullup before passing through inverting buffer U107. There- 
fore, closing any of these four switch sections will assert a logical 1 on the 
corresponding VME address line. 
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If the Multibus board provides a 24-bit address, the four high order address bits 
(M.A23-M. A20) arc passed to the adapter board through DIP switch 1 1 . sections 
5-S, to inverting buffer U107 to complete the 24-bit address to the VMEbus. 

NOTE To prevent conflicting signals, switch sections 1-4 MUST BE SET TO OFF when 
switch sections 5-8 are being used, and vice versa. This is because the output of 
switch 1 is electrically connected to the output of switch 8. switch 2 to switch 7. 
switch 3 to switch 6 and switch 4 to switch 5. 

At the end of the cycle, a PI "data transfer acknowledge" (Pl.DTACK) is sent 
from the VMEbus to the adapter board via a buffer (U 106) which asserts * 'bus 
data transfer acknowledge" (B.DTACK-) to the transfer acknowledge PAL 
(U302). Refer to the block diagram below for an illustration of this function. 
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Figure 3-6 Address Signal Flow: Multibus Board to VMEbus 
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3.5. Data Transfers To and 
From the Adapter 
Board 



During a transfer cycle, data is transferred from the Multibus to the VMEbus 
(and vice versa) via bidirectional transceivers(U101.U102.U103). Two of the 
transceivers (U101. U103) are used when the data transferred is a 16-bit word. 
For byte transfers, U 101 is used when the data is a byte at an odd address, and 
U 1 02 is used when data is a byte at an even address. 

The three transceivers are selected by "low word/byte" (WBL-). "high byte" 
(BH-), and "high word" (WH-) signals which are driven by a data transfer 
enable PAL (U301). The PAL is set-up by "data strobes" (DSO. DS1) and bus 
write conditions originating from the VMEbus (PI) during a write cycle to te 
Multibus. For data transfers to the VMEbus (from the Multibus), a" data out" 
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(DATOUT-) signal is asserted to the transceivers for direction control toward the 
PI data bus. DATOUT- is also set-up by the data transfer enable PAL (U301). 
Refer to the following block diagram for an illustration of this function. 

Figure 3-7 Data Signal Flow: Multibus Board to VMEbus 
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3.6. Bus Request/Bus 
Grant Logic 



For bus requests from the Multibus to the VMEbus, the requesting board will 
assert a "bus request" (BRQ1-) and "bus-priority-in level" (BPRN) to a 
handshanking PAL (U501) on the adapter board. This PAL then asserts a PI bus 
request level (P1.BR3-) to the VMEbus (PI). If the bus is not busy, a PI "bus 
grant" level (P1.BG3IN-) will be sent to the rmndshaking PAL which then 
asserts the bus grant as a "Multibus- priority-out' ' (P1.BG30UT-) to the request- 
ing Multibus board. 
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3.7. Interrupt Logic 



3.8. VME DMA Cvcle 



NOTE 



3.9. Clock Logic 



Vectored interrupts are not supported on the Multibus, however, they are sup- 
ported on the VMEbus and therefore must be translated by the adapter board. A 
VME interrupt vector is generated on the adapter board by a switch (DIP 12), or 
by a PROM (U402). 

The switch is used if the Multibus board interrupts on one level only, or if a 
multi-level interrupt vectors to the same place. If a Multibus board interrupts on 
more than one level and a seperate vector is required for each level, the PROM 
must be used. 

When one of the Multibus interrupt lines (INT1-INT7) goes active, it passes 
through octal transceivers (U405) to the VMEbus (PURQ7-P1.IRQ1). When the 
processor sees the interrupt, it goes into an interrupt acknowledge cycle by put- 
ting the interrupt level on the lower-order address bits (P1.A3-P1.A1). while 
driving PI "interrupt acknowledge" (P1.IACKIN-) and asserting PI "address 
strobe." Note that PI interrupt acknowledge is bused to every board on the 
backplane. A version of PI "interrupt acknowledge-in/interrupt acknowledge- 
out" is daisy-chained from board to board. 

When the adapter board sees this version of interrupt, it will check to see if the 
interrupt level specified by the address lines (P1.A3-P1.A1) is on the same level 
as the one on which it was trying to interrupt. If so, the adapter board will enable 
the interrupt vector (ENVEC-) through U406 NAND gates onto the VMEbus. If 
the interrupt level is not the one specified by the address lines, the adapter will 
pass the interrupt on to the next board with PI "interrupt acknowledge-out." 

The adapter board can generate a VME DMA cycle (when the adapter is the 
VMEbus master) in response to a DMA cycle by the Multibus board. The Mul- 
tibus board can be a 20-bit address master, or a 24-bit address master (the adapter 
board is always 24-bits — slave or master). If the Multibus board is a 24-bit mas- 
ter, the four high order bits are passed through sections 8, 7, 6, and 5 (A23-A20. 
respectively) in DIP 1 1 on the adapter board. If the Multibus board is a 20-bit 
master, the four high order bits are supplied by sections 1 -4 (respectively) of DIP 
switch 1 1 . 

If you are using switch sections 1-4 to supply the address bits, sections 5-8 must 
be set OFF, to avoid contention: If you are using switch sections 5-8 to pass the 
address bits, sections 1-4 must be set OFF. 

The adapter board provides an external bus clock and constant clock for those 
Multibus boards (most boards) which require these clocks. The clocks originate 
at a 19.6608 MHz crystal (XI) and is divided down by a flip-flop (U306) to pro- 
vide a 9.8304MHz clock. A jumper block on the adapter board (Jl) allows the 
enabling/disabling of both the bus clock and the constant clock. Pins 1 to 2 
should be jumpered for the bus clock, and pins 3 to 4 should be jumpered for the 
constant clock. Note that the jumpers should be installed to provide the clocks. 

Refer to the diagram below for an illustration of these senings. 



( 
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Figure 3-8 BCLK and CCLK Circuitry- 
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Switch Settings Worksheet 



NOTE This appendix (Appendix A) is for those who already understand the theory' 

behind the witch settings on the adapter board, and just need a workspace to 
figure the settings out. For a detailed explanation of how to set the switches, sec 
the appendix following this. 
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A.l. Setting Multibus 
Memory Space 
Switches 



Block Size Switches — 
Example 



CAUTION 



This section tells you how to set the base address and block size switches for the 

Multibus memory space. Included are both a 

d sample switch setting Qabelled "Example") and 

d space for you to work out the switch settings for your own particular board. 

This page gives an example of sample block size switch settings for Multibus 
memory space. 

EXAMPLE 

Block size: Ox 2 

=> Discard the low-order byte, address bits A0-A7 
Block size: Ox 2 

=> Convert to bind"* : 

000C 0000 0010 00CC 

There should be only a single one-bit in your number. (If there is more than 
one, then your block size is not a power of two. Pick the next larger size.) 

=> Turn the one-bit to a zero-bit, and turn all the zero-bits below it to one-bits. 

0000 0000 0001 1111 



Set DIP 8 and DIP 6 to this value: = ON and J = OFF. 
0000 0000 0001 1111 

I I I 

1234 567811234 5678 

{section*) 
< dip 6 > I < DIP 6 > 
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Setting the Block Size Fill in this page with your particular block size information for Multibus memcr. 

Switches on Your Board space. 

YOUR DATA 

YOUR BLOCK SIZE: Ox 



Discard the low-order byte, address bits A0-A7 
YOUR BLOCK SIZE: Ox _ 

Convert to binary: 



__ | , | 

-DIP 8 > I < DIP 6 > 



CAUTION There should be only a single one-bit In your number. (If there is more than 
one, then your block size is not a power of two. Pick the next larger size.) 

=> Turn the one-bit to a zero-bit, and turn all the zero-bits below it to one-bits. 

YOUR REVISED BLOCK SIZE IN BINARY: 



< -jp g > I <- 

Enter your block size here. 

DI? E: 



A23 A22 A2I A2C AI9 A16 A17 A16 

DIP 6: ,_ 

A15 A14 A13 A12 All Al A09 'ACE 

Set DIP 8 and DIP 6 to this value: = ON and 1 = OFF. 

I I I 
I | | 

1234 567811234 5678 

(section M ) 
< DIP 8 > I < DIP 6 > 
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Base Address Switches- This page gives an example of sample base address switch settings for Multibus 

Example memory space. 

EXAMPLE 

=> Find your base address. 

Base address: Ox 2 8 

=> Discard the law-order byte, address bits A0-A7 
Base address: Ox 2 8 

=^ Convert to binary: 

0010 1000 0000 0000 

=> Remember the bits you turned from zero to one in the block size? Turn those 
same bits to ones here. 

change 0C10 1000 00CC 0000 to CC1C 10C0 0001 1111 

=> Enter your base address here. 

EI? 7: 1 c 1 C 

A23 A22 A21 A20 A1S A18 A17 A16 

DI? 5: 1 1111 

HI M4 A13 A12 All A10 A09 A08 



Set DIP 7 and DIP 5 to this value: = OS and 1 = OFF. 
00101 10001 00011 1111 

— — , I I 

12 34 567811234 "5 678 

(section #) 
< DIP 7 > I < DIP 5 > 



( 
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Setting the Base Address Fill in this page with your particular memory space base address information. 

Switches on Your Board ^ Fin ^ your fo^ address. 

YOUR DATA 

YOUR BASE ADDRESS: Ox 



Discard the lew-order byte, address bits A0-A7 
YOUR BASE ADDRESS: Ox 

Convert to binary: 



_-.-p 7 > | < ZIP 5- 



=> Remember the b::s you twr.cdj'ron: zero to or.c in the block size? Turn those 
same bits to ones here 



■OIP l > I < 3" p 5- 



Enter the base address here. 

DIP "7: 



A23 A22 A21 A20 AlS A18 A17 A16 



AlS A14 A13 Al 2 All AlC AC 9 AC 



Set DIP 7 and DIP 5 to this value: - ON and 1 = OFF. 

I I I 
, | I 

1234 567811234 5676 

(section*) 

< DIP 7 > I < DIP 5 > 
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A.2. Setting Multibus I/O 
Space 



Block Size Switches — 
Example 



This section tells you how to set the base address and block size switches for the 

Multibus I/O space. Included are both a 

□ sample switch setting Oabelled "Example") and 

a space for you to work out the switch settings for your own particular board. 

This page gives an example of sample block size switch settings for 
Multibus I/O space. 



EXAMPLE 
Block size: Ox 8 

Ignore the low-order address bit. AO. 
Convert w binary: 

000C 0000 0000 1000 



CAUTION There should be only a single one-bit in your number. (If there is more than 
one, then your block size is not a power of two. Pick the next larger size.) 

=? Turn the one-bit to a zero-bit, and turn all the zero-bits below it to one-bits. 



( 



Change 0000 0000 0000 1000 to 0000 0000 0000 0111 



Set DIP 4 and DIP 2 to this value: = ON and I = OFF. 

cooo 0000 XtlOl 0011 

I I I - 

12 3 4 567811234 5678 

(section*) 
< DIP 4 > I < DIP 2 > 



♦Remember, iddrui bil A0 ii noi ux inio ih'u DIP iwiich. 
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Setting the Block Size Fill in this page with your particular Multibus 170 space block size information. 

Switches on Your Board YOUR DATA 



YOUR BLOCK SIZE: Ox 
Convert to binary: 



xt 

-- I I I - 

-DIP 4 > I < DIP 2 - 



CAUTION There should be onlv a single one-bit in your number. (If there is more than 
one, then your block size is not a power of two. Pick the next larger size.) 

=> Turn the one-bit to a zero-bit, and turn all the zero-bits below it to one-bits. 



YOUR REVISE- BLOCK SIZE IK EINARY: 

XT 



| I - 

4 > | < DIP 2- 



Enter your block size here. 



All A14 A13 A12 All A10 A09 A06 

DIP 2: XXX __ 

(not AC7 ACe AC; AC4 A03 A02 AC! 

used) 



Set DIP 4 and DIP 2 to this value: = ON and 1 = OFF. 



xt 
I I l 

12 34 567811234 5676 

(section*) 
< DIP 4 > 1 < DIP 2 > 



tRcmember. «ddmi bit AOunoiw inio lhii DIP iwiidi. 



A sun 



Revision A of 25 September 198f 



48 VME-Muliibus Board L'sen' Manual 



Base Address Switches- This page gives an example of sample base address switch sellings for 

Example Multibus VO space. 

EXAMPLE 

=> Find your base address. 

Base address: Ox A 

=> Ignore the low-order address bit, AO. 
=> Convert to binary: 

OOCO 0000 1010 oocc 

=> Remember the bits you turned from zero to one in the block size? Turn those 
same bits to ones here. 

Change cc:o oc:: ic-i: cccc w 



r\ r\ r- . r. /-(*»>■>* 1 P ^ H ^ 1 1 



Enter the base address here 

DIP 3: C C C C / 

aTI A14 All A12 HI A10 A09 A08 



DIP 1: XXX 



11 



(not AC7 A06 A05 A04 A03 AC2 AC1 

used! 



Set DIP 3 and DIP I to this value: = OS and I = OFF. 

0000 0000 XtlOl 0011 
I t I 

1234 567811234 5678 

{section M) 
< dip 3 > | < DIP 1 > 



tRanonber, iddren bit A0 u not «el inio Ihii DIP switch. 
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Setting the Base Address Fill in this page with your particular Multibus I/O space base address inform: 

Switches on Your Board tion. 

YOUR DATA 

=> Find your base address. 

YOUR BASE ADDRESS: Ox 

NOTE Remember to ignore the low-order address bit, AO. 
=» Convert to binary: 



| I XXt I 

~^1 DIP 3 > I < D:? 1- 



Remember the bits you turned from zero to one in the block size? Turn those 
sar*.c bits to ones here 



XXT I 

DIP 1- 



Enter the base address here. 

DIP 3: 



A15 A14 A-3 A12 All A10 AOJ AOE 



DIP 1: XXX 



(net AC7 A06 ACS AC4 AC3 AC2 AC1 

used) 



Set DIP 3 and DIP 1 to this value: = ON and J = OFF. 



Xt 
| I I 

12 3 4 567811234 5678 

{section # ) 
< dip 3 > 1 < DIP 1 > 



tRemember. iddreu bit AO u noi km into Ihu DIP i witch. 
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A.3. DIP Switch 11 This section tells you how to set the switch sections for DIP switch 11. There are 

both 

d sample settings (labelled ' 'Example,' ') and 
o space for you to figure out the settings for your own board (labelled "Your 

Board"). 
DIP switch 1 1 is divided into two functional parti: 

1. sections 1 -4 control DMA transfer address 

2. sections 5-8 control Multibus memory address space size. 

When using one functional part (either switch sections 1-4 or sections 5-8) ihe 
other functional part must be set OFF to avoid contention. 

DIP Switch 11, Sections 5-8— For 24-bit addressing, set sections 5-8 of DIP switch 1 1 ON (allowing address 
Multibus Memory Address bits A23-A20 to pass through). 

Space Size For 20 _ bil addressing, set sections 5-8 of DIP switch 1 1 OFF (isolating the 

Multibus P2 connector from the adapter board's address logic). 

NOTE For 24-bi: address boards, sections 1-4 of DIP switch 1 1 should be OFF, even if 
your board does not do DMA transfers. (See the following section, "DIP Switch 
11, Sections 1-4— DMA Transfer Address.") 

SETTING MEMORY ADDRESS SPACE SIZE: 
EXAMPLE BOARD 

For a 24-bit Multibus board: 

=> Set sections 5-8 of DIP 1 1 ON (allowing A23-A20 to pass through). 

(switch) Sec. Sec. Sec. Sec. 
5 6 7 6 

DIP 11: ON ON ON ON 

A20 A21 A22 A23 (pass these bits through the board) 
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SETTING MEMORY ADDRESS SPACr, SIZ: 
YOUR BOARD 



For a 24-bit Multibus board: set sections 5-8 ON. 
For a 20-bit Multibus board: set sections 5-8 OFF. 

Sec. Sec. Sec. Sec. 
5 6 7 8 

DIP 11: , ■ 



DIP Switch 11, Sections 1-4— If your Multibus board handles 24-bit addressing, ihcn set sections 1-4 of DIP 1 1 

DMA Transfer Address io OFF. 

If your Multibus board does DMA transfers, but only provides 20 address bits, 
sections 1-4 of DIP switch 1 1 can be used to provide the 4 high-order bits of the 
24-bit address which the VMEbus requires. In order to access Sun main memory 
via DVMA transfers, these bits must be set to zero'. The only time these switch 
sections (sections 1-4) should be set to provide any other value than zero is in the 
case where the board will be doing DMA to some other device and NEVER to 
the Sun memory- These situations are very rare: 

2 4 -BIT MULTIBUS BOARD: EXAMPLE 

For a 24-bit Multibus board: 

=> Set sections 1-4 of DIP 11 OFF. 

(switch) Sec. Sec. Sec. Sec. 
12 3 4 

DIP 11: OFF OFF OFF OFF 
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20-3IT MASTER DOING DVMA TO SUN MEMORY: 

EXAMPLE 

The DVMA pon on the Sun CPU board responds to addresses in the 0-1 Mbyte 
range. Since 20 bits address a 1 Mbyte range, the high order address bits (A23- 
A20) must be set to a binary zero (0000) in order for a 20-bit Multibus board to 
do DVMA to Sun memory. 

For a 20-bit Multibus board: 

=> Set the binary value 0000 into sections 1-4 of DIP 11. Remember: = OFF 



and 1 = CW.t 








switch) Sec. 

1 


Sec. 

2 


Sec. 

3 


Sec 
A 


DI? 11: C 


C 












OFF 





20-BIT MASTER DOING DMA ONLY 

TO ANOTHER PERIPHERAL: (. 

EXAMPLE 

In a 20-bit master, the remaining (top) four address bits, A23-A20, must be sup- 
plied by DIP switch 11, sections 1-4. 

The only time that these switches should be set to any other value than zero is in 
the case where the board is doing DMA only to some other device and NEVER to 
Sun memory. These situations are VERY RARE! 
=> Determine the value to be set into switches 1-4 (let's choose an arbitrary 

value ofOxC). OxC = (binary) 1 100. 
=> Set this binary value (1 100) into sections 1-4 of DIP 1 1 . Remember, = 

OFF and 1 = ON A 

(switch) Sec. Sec. Sec. Sec. 
12 3 4 

DIP 11: 1 1 

ON ON OFF OFF 



tThe Muluboi U «cuvt low, to these »eatrn« ire the reverie of other iwnches. 
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DIP SWITCH 11, SECTIONS 1-4: 
YOUR BOARD 

d If your board handles 24-bit addressing: set sections 1 -4 OFF 

c If your board handles 20-bit addressing but does not do DMA: set sections 

1-4 OFF. 
d If your board handles 20-bit addressing and will be doing DMA to SUN 

memory: set sections 1-4 to OFF. 

(switch) Sec. Sec. Sec. Sec. 

12 3 4 

DIP 11: OFF OFF OFF OFF 



c If your board handles 20-bit addressing and will be doing DMA only to 
some other device and never to Sun memory then: 

=> Determine the value you want to be set into switches 1-4. 



Your value is Ox 



which is equal lo binary 



Set these four bits into sections 1-4 of DIP 11. Remember: = OFF and 1 



(switch) Sec. Sec. Sec. Sec. 
12 3 4 

A23 A22 A21 A2C 



tThc Muhibui u tcuvt low, »o thoe temngi ux iht reverse of other iwitchcs 
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A.4. Interrupt Vector This section tells you how to set the switches for the the interrupt vector. There 

Switch DIP 12 are both 

d sample settings Oabelled "Example,") and 

d space for you to figure out the settings for your own board. 

Interrupt Vector— Example =* Convert the hex value of the vector to binary: 

EXAMPLE 
0xA6 - 1010 0110 

=> Set this value into DIP 12: = ON and 1 = OFF. 

(switch section #> SI S2 S3 S4 SS S6 S7 SB 

0xA€ - 1 1 0110-01100101 



(bit*) 7654 3210 01 



Interrupt Vector— Your => Convert the hex value of the vector to binary. 

Board 

YOUR BOARD 



Ox - 

(bit#) 7 6 5 4 



Set this value into DIP 12:0 = ON and 1 = OFF. 

SI S2 S3 S4 S5 SB S7 S8 
3210 01234567 



C 
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Example Configurations 57 

B. 1 . Xylogics 450 Disk Controller 57 
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Example Configurations 



B.l. Xylogics 450 Disk 
Controller 



Multibus Memory Space: Not Used 

Multibus I/O Space: 8 bytes starting at 0xEE4! 

DMA address size: 24 bits 

Interrupt Vector: 0x46 

BCLK, CCLK: Needs external clocks 

NOTE Configure the Xylogics board for 24-bh operation 
Switch Settings: 
d For No Multibus Mcmor>- Space Response: 

DIP 8-Ali OFF 

DIP 6-Ail OFF 

DIP 7-Aii ON 

DIF 5-A11 ON 



d For I/O space size 8: 

DIF 2 Section 



1 
X 



2 
OK 



3 4 5 6-78 
ON ON ON ON OFF OFF 



DIP 4 All ON 



□ For I/O base address 0xEE40: 



DIP 1 Section 



DIP 3 Section 



12 3 
X ON OFF 

1 2 3 
OFF OFF OFF 



4 5 6 7 8 

ON ON ON OFF OFF 

4 5 6 7 8 

ON OFF OFF OFF ON 



o For 24-bit Multibus DMA addressing: 
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DIP 1 



1 Sections 1-4 Ail OFF Sections 5-6 All ON 



o For Interrupt Vector 0x48: 



DIP 12 Section: 12 3 4 5 6*' 
ON ON ON OFF ON ON OFF ON 



d ForBCLKandCCLK: 

JK?1 Section 1 INSTALLED Section 2 INSTALLED 

Following is a diagram of the switch sellings (0 is ON, X is OFF;. 

<VKE PI Connector> <VM£ P2 Connector> 



DIP2 
X0000CXX 

DIP6 DI?6 

xxxxxxxx xxxxxxxx 

DIP! 

ooxoooxx 

DIP"? DIPS 
00000000 00000000 

DIP3 
XXX XXX 
DIP12 DIP11 DIP4 JMPl 
000X00X0 XXXX000C 00000000 CO 

(jumpers in) 



<Multibus P2 Connector> 
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B.2. Tapemaster 1/2 Inch 
Tape Controller 



Multibus Ke.T.ory Space: Kct Used 

Multibus I/O Space: 2 bytes starting at OxOOAC 

DMA address size: 20 bits 

Interrupt Vector: 0x60 

BCLK, CCLK: Keeds external clocks 

Switch Settings: 

o For No Multibus Memory Space Response: 

DIP 8-All OFF 
DIP 6-A11 OFF 
DIP 7-All ON* 
DIP 5-A11 ON 



c For I/O space size 2: 



DIP 2 Section 



1 


2 


3 


4 


5 


6 


7 


8 


X 


ON 


ON 


ON 


ON 


ON 


ON 


ON 



•s'- 



DIP 4 All ON 

d For I/O base address OxOOAO: 
DIP 1 Section 

DIP 3 Section 



1 


2 


3 


4 


5 


6 


7 


8 


X 


OFF 


ON 


OFF 


ON 


ON 


ON 


ON 


1 


2 


3 


4 


5 


6 


7 


8 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


ON 



c For 24-bit Multibus DMA addressing: 



DIP 11 Sections 1-4 All OFF Sections 5-6- All ON 



d For Interrupt Vector 0x60: 



DIP 12 Section 1 2 

ON ON 



3 4 5 6 7 8 

ON ON ON OFF OFF ON 



o For BCLK and CCLK: 



JM?1 Section 1 INSTALLED Section 2 INSTALLED 
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Following is a diagram of ihe switch settings (0 is ON. X is OFF). 



<VME PI Connector> <VME P2 Connector> 



DIP8 DIP6 

xxxxxxxx xxxxxxxx 



DIP7 DIP5 

oooooooo ooooooco 



DIP2 

oooooooo 



DIP1 
0X0X0000 



DIP3 

oooocoo: 



DIP12 DIP11 DIP4 JMP1 

oooooxxo xxxxoooo oooooooo 00 

(jumpers in) 



<Multibus P2 Connector> 
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B.3. DMA Tester Board 



u 



Multibus Memory Space: 16K bytes startir.g at 0x2E0CCD 

Multibus I/O Space: Not Used 

DMA address size: 20 bits 

Interrupt Vector: 0x48 

BCLK, CCLK: Needs external clocks 

Switch Settings: 

o For No Multibus I/O Space Response: 

DIP 2-A11 OFF 
DIP 4-All OFF 
DIP 1-A11 ON 
DIP 3-All ON 

d For Memory space size 1 6K: 

DIP 6 Section 12345678 
ON ON OFF OFF OFF OFF OFF OFF 

DIP 8 All ON 



□ For Memory base address 0x280000: 

DIP 5 Section 12345678 
ON ON OFF OFF OFF OFF OFF OFF 

DIP 7 Section 12345678 
ON ON OFF ON OFF ON ON ON 

d For 20-bit Multibus DMA addressing, using zeroes as the high-order 4 bits: 
DI? 11 Sections 1-4 All OFF Sections 5-6 All OFF 

o For Interrupt Vector 0x4 8 : 

DIP 12 Section 12345678 
ON ON ON OFF ON ON OFF ON 

a For BCLK and CCLK: 

JMPl Section 1 INSTALLED Section 2 INSTALLED 
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Following is a diagram of the switch settings (0 is ON, X is OFF). 



<VME PI Connector> <VME P2 Connector> 



DIP2 
xxxxxxxx 

DIP8 DIP6 
00000000 00XXXXXX 

DIP1 
00000000 

DIP7 DIPS 

ooxoxooc ooxxxxxx 

DIP3 

oooccocc 

DIP12 DIP11 DIP4 JHP1 
00 0X00X0 XXXXXXXX XXXXXXXX 00 

(jumpers in) 



<Kultibus P2 Cor.necto:> 



( 
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8-Section DIP Switch 
example of, 9 

A 

asserted, xi 

B 

base address, 12 

Multibus memory space, 15 
BCLK (Bus Clock) 

JMP1.26 
block size. 9, 12,18 



CCLK (Constant Clock) 
INiP1.26 

clear, xi 

Clock Logic, 36 
CLOSED, xi 
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glossary 

asserted, xi 
clear, xi 
CLOSED, xi 
DIP.xi 

negative logic, xi 
OFF.xi 
ON.xi 
OPEN, xi 
positive logic, xi 
set, xi 
switch, xi 
twitch section, xi 

I 

I/O Address Decoding, 16 
Interrupt Logic, 36 
Interrupt Vector 

DIP Switch 12, 23 
Interrupt Vector PROM, 24 
Interrupt Vector Switch DIP 12, 54 



Data Transfers, 34 
DIP. xi 

twitch, xi 
DIP 12, 36 
DIP switch 1. 16, 30 
DIP Switch 11. 19. 32 
DIP Switch 12, 23 
DIP switch 2, 16, 30 
DIP switch 3. 16, 30 
DIP switch 4, 16. 30 
DIP switch 5. 9 
DIP switch 6. 9 
DIP switch 7. 9 
DIP switch 8. 9 

DMA Address Switch DIP 11. SO 
DMA Cycle 

DIP Switch 11. 19 



functional description, 3 



JMP1.26 

M 

Memory Address Space, 29 
Memory Space Base Address Switches, 44, 45 
Memory Space Block Size S witches. 42, 43 
Multibus I/O Address Decoding. 16 
Multibus LO Addressing 

DIP switch 1,16 

DIP switch 2, 16 

DIP*wiich3.16 ;•••*.'■ ..,> : r 

DIP switch 4, 16 
Multibus I/O Space. 17 

block size switches, 18 
Multibus I/O Space Base Address Switch Seoinfs, «, 45 
MuMbut I/O Space Block Size Switch Scamp, 46, 47 
MuMbus VO Space Switch Sattrnp, 46 
Multibus Memory Address Decoding. 10 
Multibus Memory Address Space Size 

DIP Switch 11. 19 
Multibus memory address space size DIP 11.50 
Multibus Memory Addressing 
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Multibus Memory Addressing, continued 

DIP switch 5. 9 

DIP switch 6, 9 

DIP twitch 7, 9 

DIP twitch 8. 9 
Multibus to VMEbus Addressing, 32 

N 

negative logic, xi 

o 

OFF.xi 

ON.xi 

OPEN.xi 

P 

PAL U307, 30 
positive logic, xi 



Sample Configuration 

DMA Tester Board, i5 1 

Tapemasier 1/2 Inch Tape Controller, 59 

Xylogics 450 Disk Controller, 57 
set, xi 

Setting Multibus Memory Space Switches, 42 
signal 

BDTACK. 33 

BH-,34 

BPRN. 35 

BRQ1-.35 

DATOLT-. 35 

ENVEC-. 36 

P1.A3-P1.A1, 36 

P1.BG3IN-.35 

P13G30UT-.35 

P1.BR3-.35 

P1.DTACK.33 

P11ACKIN-.36 

WBL-,34 

WH-.34 
twitch, xi 
twitch section, xi 
Switch Settings 

24-Bit Multibus Memory Space, 1 1 

Multibus Memory Space, 10 
Switch Settings Worksheet, 41 
twitches 

what they do, 5 



terms, continued 

set, xi 

twitch, xi 

twitch section, xi 
Theory of Operations. 29 

u 

U101.34 
U102.34 
U103.34 
U104. 32 
U105, 32 
U106, 33 
U107. 32 
U108. 32 
U109.32 
U110.32 
U201.3O 
U202. 30 
U204.31 
U205. 31 
U301.30.34 
U302. 33 
U303. 31 
U306, 36 
U307, 31 
U402,36 
IM05. 36 
U406.36 
U501.35 



VME DMA Cycle, 36 

VMEbus to Multibus Addressing, 31 



terms 



asserted, xi 
clear, xi 
CLOSED, xi 
DIP, xi 

negative logic, xi 
OFF.xi 
ON.xi 
OPEN, xi 
positive logic, xi 
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